A label-free electrochemical assay for methyltransferase activity detection based on the controllable assembly of single wall carbon nanotubes.
A sensitive label-free "signal-on" electrochemical approach for detection of methyltransferases (MTase) activity is developed based on the signal transduction and amplification of single wall carbon nanotubes (SWCNTs). In this method, the oligonucleotide I is first self-assembled on the electrode via Au-S bonding. After hybridization with its complement ssDNA (oligonucleotide II), duplex strand DNA (dsDNA) probes containing specific recognition sequence of Dam MTase and methylation-sensitive restriction endonuclease Dpn I is then formed on the electrode. In the presence of Dam MTase and Dpn I, the dsDNA probes are methylated and subsequently cleaved into two dsDNA fragments. After heating, the remained dsDNA fragments on the electrode melted into ssDNA fragments. Then the SWCNTs can be controllably assembled on the ssDNA fragments remained on the electrode, mediating efficient electron transfer between the electrode and electroactive species. It generates measurable current signal (eT ON), which is related to the concentration of the Dam MTase. The resulting change in electron transfer efficiency is readily measured by differential pulse voltammetry at Dam MTase concentrations as low as 0.04 U/mL. This method does not need electroactive molecules labeling on the methylation-responsive DNA probes. The linear response of the developed facile signal-on electrochemical sensing system for Dam MTase is in the range of 0.1-1.0 U/mL. In addition, such a SWCNTs based electrochemical assay also has the ability to screen inhibitors for Dam MTase.